Infants are able to map linguistic labels to referents in the world by tracking co-occurrence probabilities across learning events, a behavior often termed cross-situational statistical learning. This study builds upon existing research by examining infants' developing ability to aggregate and retrieve word-referent pairings over time. 16-and 20-month-old infants (N = 32) were presented with a cross-situational statistical learning task in which half of the object-label pairings were presented in immediate succession (massed) and half were distributed across time (interleaved). Results revealed striking developmental differences in word mapping performance; infants in both age groups were able to learn pairings presented in immediate succession, but only 20-month-old infants were able to correctly infer pairings distributed over time. This work reveals significant constraints on infants' ability to aggregate and retrieve object-label pairings across time and challenges theories of crosssituational statistical learning that rest on retrieval processes as successful and automatic.
Introduction
Word learning is often described as a difficult task because the world offers infants a seemingly infinite number of word-to-world mappings in just one moment in time (Quine, 1960) . Historically, researchers have examined the constraints learners use to reduce the possible number of mappings in a single moment. The results of this work have suggested that young learners may use several constraints to reduce ambiguity, such as social/cultural (e.g., Tomasello, 1992 ), representational (e.g., Merriman & Bowman, 1989 , and attentional (e.g., Smith, 2000) constraints.
More recent research on word learning has demonstrated that learners reduce ambiguity by detecting and retaining associations across moments in time in a process often termed cross-situational statistical learning (Frank, Goodman, & Tenenbaum, 2009; Kachergis, Yu, & Shiffrin, 2012; Onnis, Edelman, & Waterfall, 2011; Siskind, 1996; Smith, Smith, & Blythe, 2010; Smith & Yu, 2008; Vouloumanos & Werker, 2009; Yu & Smith, 2011 , 2012 Yurovsky, Boyer, Smith, & Yu, 2013; Suanda & Namy, 2012) . That is, learners acquire potential word-to-referent associations across learning events and use this information to guide subsequent inference of word meaning. For example, Smith and Yu (2008) used a preferential looking paradigm to examine cross-situational word learning in 12-and 14-month-olds. Infants were presented with two objects and two words in each learning trial such that it was ambiguous as to which word went with which object. However, across the learning trials, the same word co-occurred with one object. Following the learning trials, infants looked significantly longer at the object that co-occurred with a word (compared to a distractor object) as the word was repeatedly presented to the infant. This work suggests that young infants are able to track co-occurrence probabilities in order to map words to referents in the world.
The majority of research on cross-situational statistical learning has focused on adults' learning and/or mathematical models of learning, rather than infants' learning (see
